The relations between age, obesity, cigarette smoking, and blood pressure were investigated in 637 men and 835 women who had attended the Glasgow Blood Pressure Clinic with untreated hypertension. In contrast to results of population surveys of mainly normotensive people no relation was found between cigarette consumption and either systolic or diastolic blood pressure. Moreover, contrary to results of epidemiological studies a relation between adiposity and blood pressure was found in only male non-smokers. Thus the relations established for largely normotensive populations do not apply to hypertensive patients.
Introduction
In 1969 seven hypertension clinics at four hospitals were amalgamated to form the Glasgow Blood Pressure Clinic. New patients are extensively documented, and the data are stored on computer data files.' To investigate the interrelation of age, obesity, cigarette smoking, and blood pressure we analysed the initial data on new, untreated patients who had attended the clinic since its inception.
Patients and methods
Data on 637 men and 835 women not receiving treatment when first seen at the clinic were analysed. Patients all patients were asked about their smoking habits, and smokers estimated the number of cigarettes they smoked daily. Cigarette smokers and non-smokers were analysed separately. To simplify interpretation of the results we excluded from the study patients who had stopped smoking cigarettes in the previous year and pipe and cigar smokers. The ponderal index, defined as (height in inches)/ (weight in lb)'-, was calculated for each patient.
Men and women were analysed separately. The mean (± SD) age, number of cigarettes smoked daily, ponderal index, and recumbent systolic and diastolic blood pressures were calculated for each group. The interrelation of these variables was investigated by correlation analysis.
Results Table I shows the mean age, cigarette consumption, ponderal index, and systolic and diastolic blood pressures for each of the four groups (male smokers and non-smokers; female smokers and nonsmokers). Age, ponderal index, and diastolic blood pressure were similar in all groups. Male smokers consumed more cigarettes each day than female smokers, and men had a lower mean systolic blood pressure than women.
PARTIAL-CORRELATION ANALYSIS
Male smokers-Partial-correlation analysis, controlled for age and ponderal index, indicated that in male smokers (table II) there was no significant correlation between the number of cigarettes smoked daily and either systolic or diastolic blood pressure. Similarly, there was no significant relation between ponderal index and blood pressure. The correlations between age and both systolic and diastolic blood pressures, however, were highly significant (P < 0001).
Male non-smokers-As with the smokers, age was significantly related to both blood pressures (P < 0 001). There were also significant relations between ponderal index and systolic and diastolic blood pressures (P < 0 05 and P < 0 001 respectively).
Female smokers-The relations found in female smokers were essentially similar to those found in male smokers but the correlations between age and blood pressures, although significant (P < 0 05), were weaker.
Female non-smokers-No relation was found between ponderal index and blood pressure, and only systolic blood pressure correlated significantly with age (P < 0 001).
Discussion
Acute experiments2 3 have shown that cigarette smoking causes a rise in blood pressure. In contrast, cross-sectional studies have indicated that chronic cigarette smokers have lower blood pressures than non-smokers.48 Seltzer4 showed that in people who stopped smoking the systolic blood pressure rose significantly. There is also evidence from population studies of a positive correlation between obesity and blood pressure. In a detailed study of a large male population, in which total body fat was measured by tritium dilution, Weinsier et all reported a correlation between body fat and blood pressure, which although of statistical significance was of only small magnitude. An inverse correlation between smoking and obesity has been found,12 13 and when this is taken into account in analyses some workers have found that the relation between cigarette smoking and blood pressure is removed.5 6 8 Other studies, however, have shown that differences in relative body weight do not explain the significantly lower blood pressure in cigarette smokers.4 7 Almost all the people in these studies were normotensive. We, however, investigated the interrelation of age, obesity, cigarette smoking, and blood pressure in patients with documented hypertension. In contrast to the results of the population studies we found no significant difference in mean systolic or diastolic blood pressure between smokers and non-smokers, whether men or women. This lack of effect of smoking on blood pressure was confirmed by partial-correlation analysis, in which the effects of age and degree of obesity were controlled. Although no relation was found, stopping smoking may result in a rise in blood pressure. There was no relation between ponderal index and either systolic or diastolic pressure in men and women smokers and women non-smokers. The isolated significant correlations between ponderal index and systolic and diastolic pressures in men non-smokers are difficult to explain; however, although these correlations were highly significant, they were clinically weak. From our data it therefore appears that weight reduction in hypertensive patients is unlikely to produce a significant fall in blood pressure. Nevertheless, at least one report has suggested that weight reduction does have a significant effect.'4 Thus the alleged beneficial effect of weight reduction on blood pressure remains unresolved. A stronger correlation was found between age and blood pressure in men than women. In non-smoking women no relation was found between age and diastolic pressure, which was surprising.
Thus in this study of hypertensive patients we found no relation between smoking and blood pressure. Only in nonsmoking men was there a relation between obesity and blood pressure, and age and blood pressure appeared to be more strongly related in men than women.
